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The geochemical cycle of anthropogenic trace metals in the marine
environment is determined to a large degree by the interactions of the metals with sediments.
One of the parameters affecting trace metal distribution in various sediment fractions is
fraction dimension. Therefore, it is recommended that studies related to the anthropogenic
heavy metal ination of sediment; ducted on a particular sediment fraction: either
on the sediment fraction less than 0.063 mm, or less than 0.250 mm. The generally accepted
opinion is that the smaller the size of the sediment fraction, the larger the amount of trace
metals bound to this fraction, and that trace metals are mainly present in the clay/silt fraction
consisting of Parﬁcles with grain size less than 0.063 mm. We studied trace metal distributions
in various sedi size fractions for southern Haifa Bay (Israel), and were surprised to observe
an anomalous fraction distribution of trace metals and organic matter (Krumgalz, 1989):
namely, Iy high enrichment of trace metals and organic matter in the fractions of
coarse and medium sand (fractions with particles larger than 0.250 mm). The curves
characterizing either trace metals (cadmium, copper, lead, zinc and iron) or total organic matter
content distri%utions on various size sediment fractions have a clearly defined minimum, like a
“saddle”, for the fine sand fraction of grain size 0.125-0.250 mm. The unusual enrichment of all
the studied trace metal and organic matter contents in the coarse and medium sediment
fractions (>0.250 mm) was sometimes even more than the enrichment of the same elements in
the clay/silt fraction. The explanation of the observed phenomenon was suggested to be the
formation of large agglomerates (clusters larger than 0.250 mm) from the smaller particles
enriched by contaminants. The formation of such large agglomerates occurs during the
generally accepted drying procedures, all of which are carried out without prewashing the
studied sediments. During any drying procedures (either freeze-drying or heating), the small
sediment particles will be cemented botﬁ by dissolved organic matter and by sea salts, present
in the marine sediment, to form large agglomerates. Since small sediment particies are
enriched by various contaminants, kept on their large specific area by adsorption forces, the
total amounts of either trace metals or organic matter retained by each aggl te particle
will be much larger compared to the amounts which could be adsorbed only on the outer surface
of such an agglomerate.

The formation of large agglomerates from small particles during the drying
frocedure will lead to biased distribution curves for such sediments with an increase of the
arge size sediment fraction at the exp of the llest t fraction. The results
obtained demonstrate that the standard mechanical sieving procedure and other sample
treatment operations are not vigorous enough to destroly the formed a%glomeratcs. ‘We are sure
that such an abnormal fraction distribution can probably be corrected by careful washing of the
studied sediments with distilled water before any drying procedure. However, such prewashing
may cause another problem: how will the prewashing affect trace metals or organic matter
loosely bound on the sediment surface? The agglomerate formation can also lead to incorrect
results related to the bal calculations of various inants, and will ifest itself
when various fractions are used for trace metal studies. Until now, this phenomenon was only
observed at a single site, i.e. Haifa Bay, However, we believe that such agglomerate formation
is a widespread phenomenon and could be observed at other locations with similar sediment
treatment, The possibility of the formation of large agglomerates from small contaminated
particles should Ee seriously idered when developing standard methods related to studies of
the anthropogenic metal contamination of sediments.

The widely used “fingerprint” approach to trace the sources of local pollution or
of fine t fraction mo in particular polluted areas can be used only under certain
conditions (Krumgalz, 1988). Among them are the absence of significant trace metal
fractionation and sediment fractionation. Therefore this approach cannot be automatically
recommended to be applied to any case of sediment pollution studies. This approach can give
correct results only for sediment fractions where agglomerate formation does not oceur,
Another question is, how do trace metal distribution "ﬁ:ferprints” for an area with only a point
pollution source depend on sediment fraction size? In order to answer this question, we studied
trace metal distribution in various sediment size fractions in which agglomerate formation was
not observed. As a study case, we chose the polluted area in the southern part of Haifa Bay with
only one source of contamination (Krumgalz, 1988; Hornung et al., 1989; Krumgalz et al.,
1989). Regression analysis of the data obtained in this study d rates that the sedi
fractions 0.125-0.250 mm and 0.063-0.125 mm have similar trace metal distribution
“fingerprints” in most cases. However, the finest fraction (<0.063 mm} possesses “ﬁngergrints”
of trace metal distributions which differ from the other fractions, with a few exceptions. It may
be concluded, on the basis of selective Fartit.ioning of trace metals in various size fractions, that
sediments should not be compared only on the basis of chemical composition unless they have
similar textural characteristics. In the obtained results, profound selective partitioning of some
heavy metals (eiﬂeciall lead) between various grain size sediment fractions was observed. It
was found that the lead background increases with a decrease in. the fraction size: 15.8+1.8
p!pm (fraction 0.125-0.250 mm), 21.3+2.6 ppm (fraction 6.063-0.125 mm), and 38.0+3.0 ppm
{fraction <0.063 mm). The background lead content for the sediment fraction <0.250 mm
{generally recommended for studies dealing with pollution) is 17.111.8 ppm. All these lead
background values found for Haifa Bay sediments are in good agreement with those
determined by various authors and reviewed by Scoullos (1986).
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The results obtained in this stud;y show that some methodological
i deali i dies of trace metal contamination of marine sediments
pecially after new observations are obtained, such as
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should be periodically reconsidered,
those discussed here.
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